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Preface
Questions concerning both consumer acceptance of beef produced on
forages and the feasibility of producing slaughter beefon forages have been
around for a long time. Since more forage than grain is produced in the
South, beef producers in this region have been particularly concerned with
such questions as: How much longer does it take to finish a steer on pasture
than in feedlot? Can Choice grade beef be produced on forages? Is con-
finement feeding superior to feeding grain on pasture? Other questions
arise at the retail level: Is there a market for beef from animals fed primarily
on forages? Who are the consumers? What price will such beef command?
What are the characteristics of the market?
The research reported in this publication was undertaken in an attempt to
provide answers to some of these questions. A total of 197 animals were
produced and slaughtered during this 3-year study (1975-77) to evaluate
consumer acceptance of beef finished on forage or with limited amounts of
grain. Feeding treatments tested included (1) forage, (2) grain on forage,
and (3) feedlot feeding periods of 63, 70, 78, 108, and 140 days. Methods
used in evaluating beef produced in these treatments included (1) retail
sales, in which steaks and roasts were purchased at retail outlets and
evaluated by 1 ,563 consumers; (2) a "household" consumer panel consist-
ing of 609 households to which steaks were provided free for evaluation;
(3) trained laboratory taste panels, and (4) laboratory tests including
measurements with the Warner-Bratzler Shear.
Results obtained in this study provide a basis for optimism concerning
the potential for producing slaughter beef primarily on forages. The find-
ings indicate that the potential market for such beef is more real and
extensive than had been realized, and that producers, wholesalers, and
retailers may need to look more closely at this market for beef finished on
forage or with limited grain.
It should be noted that high-quality beef cattle and high-quality forages
were utilized in this study, which resulted in favorable findings for forage-
fed beef. It is not likely that the findings would have been as favorable if
cattle and pastures of lower quality had been used.
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Acceptance of Beef Finished on Forages
Or with Limited Grain
Alvin Schupp,^ Thomas Bidner,^ William McKnight,*'^
David Smith, ^ John Carpenter, Jr.^ and Fred Wiegmann^
Introduction
Since the 1 950's, there has been a steady increase in beef consumption in
the United States, and particularly in consumption of Choice grade,
grain-fed beef. One reason for this has been an abundance of reasonably
priced beef, due to abundant supplies of relatively inexpensive feed
grains.
However, future beef production may have to depend less on feed grains
than it does today. Worldwide increases in petroleum prices have increased
energy costs, which have increased costs associated with beef production
and marketing, especially feed grain production, transportation, and dis-
tribution costs. Demand for grain for human consumption and livestock
production in other countries has increased U.S. grain exports, causing
feed grain prices to increase for domestic livestock producers. In addition,
there has been a humanitarian call for the U.S. to provide grain for hungry
people in developing areas of the world. At the same time, the average U.S.
consumer has become somewhat wary of consuming animal fat because of
a popular theory of a relationship between consumption of animal fat and
health, especially heart disease. All of these factors raise questions con-
cerning the future for extensive feeding of high-energy concentrates to beef
cattle.
For the immediate future, however, it appears that relative amounts of
grain and forage fed to beef cattle will fluctuate with world demand and
supply of feed grains. While creation of international grain reserves can
ease the influence of small year-to-year fluctuations in production and
consumption, an expanding world population and growing appetites for
animal protein will exert increasing pressures on world supplies of feed
grains. In the long run, it is likely that U. S. beef cattle production will
depend more heavily on forages.
'Associate Professor, and Professor and Head, respectively. Department of Agricultural
Economics and Agribusiness, LSU, Baton Rouge.
'^Associate Professor, Department of Animal Science, LSU, Baton Rouge.
^Formerly Associate Professor, LSU School of Home Economics, currently Associate
Specialist, LSU Cooperative Extension Service, Baton Rouge.
Associate Professor, Department of Experimental Statistics, LSU, Baton Rouge.
'^Professor and Superintendent, West Louisiana Experiment Station, Rosepine.
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Problem
Industry conditions in 1974 justified a re-evaluation of production alter-
natives in the Southeastern States for cow-calf producers traditionally
selling weanling calves as feeders, and for feedlot operators finishing
calves on high-energy grain rations. Of particular interest was the alterna-
tive of finishing steers and heifers for slaughter on forages alone or with
limited amounts of grain. Potential consumer acceptance of beef from
animals finished in this manner was relatively unknown, particularly with
regard to beef animals finished on higfi-quality winter pastures. Previous
experiment station research throughout the Southeast has reported favora-
ble live animal performance and carcass characteristics from these grazing
programs. In November 1974, the Louisiana Agricultural Experiment
Station initiated research to determine the marketability and consumer
acceptability offorage-finished and limited-grain-finished beef. A three-
phase cooperative project was developed involving the Department of
Agricultural Economics and Agribusiness, the Department of Animal
Science, the School of Home Economics, the West Louisiana Experiment
Station, and the Department of Experimental Statistics.
Previous Research
Interest in finishing cattle for slaughter other than in feedlots was
practically nonexistent during the 1950's and 1960's. Therefore, research
results on cattle finished on forages were lacking. Feed grains were plenti-
ful and the market for Choice
,
grain-fed beef was expanding rapidly . Gains
could be achieved in the feedlot at costs equal to or lower than those
involved in any other means of finishing. This cost-of-gain advantage
permitted feedlot operators to purchase calves and yearlings at higher
prices than could meat packers. Beef consumers appeared destined to enjoy
Choice, grain-finished beef in increasing amounts at budget prices.
Two factors disturbed this situation in the early 1970's: higher costs for
feed grain, and increased energy costs. These higher costs caused a change
in the production of beef. Meat retailers, feedlot operators, and cow-calf
producers were forced to modify their operations and seek alternative
sources of supply and markets. Retailers began to market beef from
short-term, grain-finished calves along with more expensive Choice grade,
grain-finished beef. Feedlot operators reduced placements of calves in their
lots and concentrated on purchasing heavier feeders that required less grain
to finish to market weight and grade. Cow-calf producers, faced with a
greatly reduced demand for lightweight feeders, sought new methods of
handling and marketing these calves.
In response to this changing situation, several agricultural experiment
stations initiated studies related to production of beef with less grain. In
6
various studies, emphasis was placed on use of silage feeding programs, on
reducing the percentage of concentrates in feedlot rations, on shorter
periods of grain feeding, or on some combination of these things.
Some research may have been stimulated by a workshop on forage-fed
beef held October 20-22, 1975, in New Orleans, La. This workshop was
sponsored by the Southern Regional Association of Agricultural Experi-
ment Station Directors, the Agricultural Research Service and the Eco-
nomic Research Service of the U.S. Department of Agriculture, and the
Tennessee Valley Authority. Papers on production and marketing alterna-
tives in the South for beef finished with rations containing higher than
typical amounts of forage were presented at the meetimi and later published
(12)}'
In general, researchers have reported consistent findings with respect to
live animal performance and carcass characteristics from forage-finishing
and short-term grain-finishing programs. Findings concerning consumer
acceptance as determined by sensory panels, consumer panels, and labora-
tory evaluations have differed, however. Publications on Phases I and II of
the LSU Beef Marketing Study reviewed recently completed research on
consumer acceptance of forage-finished beef in some detail (9, 10). Many
researchers have reported similar consumer acceptance for beef finished on
forage or with limited grain (3, 4, 5, 14, 15). Other researchers have
reported finding laboratory and/or consumer panel data show ing a prefer-
ence for beef finished with limited izrain over foraee-finished beef f/, 2, 6,
ID-
Overview
This report presents results from Phase III of the LSU Beef Marketing
Study and summarizes the findings of Phases I and II. In each phase. Angus
or Hereford x Angus cattle were produced and finished for slaughter at the
West Louisiana Experiment Station, Rosepine. Live animal performance
data were recorded for each phase. The cattle were slaughtered at a
federally inspected plant on a custom basis and carcass measurements were
taken, including grades, color readings, and shrinkage. Beef from all
animals in each of the three phases was evaluated by a household consumer
panel, a trained laboratory taste panel, and laboraton' tests including use of
the Warner-Bratzler Shear. Steaks and roasts obtained from the animals in
Phases I and 11 were marketed in three Baton Rouge stores of a cooperating
food retailer and were evaluated on a voluntary basis by some of the
purchasers. Economic feasibility of the feeding treatments used in the three
phases was estimated through use of experiment station records, graded
"Italic numbers in parentheses refer to Literature Cited, page 41
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carcass prices in the National Provisioner "Yellow Sheet" (7j, and/or
composite retail prices obtained from sale of LSU beef in the supermar-
kets.
Prior to each phase, all test animals had been on comparable forage-
feeding programs. Although the animals in each phase were of approxi-
mately equal age and weight when randomly assigned to final finishing
programs, age and/or weight often differed when the animals were actu-
ally placed on final treatment. Test animals were continued on forage
treatments until the designated date to begin the assigned final feeding
treatment.
Numbers and sex of animals, feeding treatments, and length of feeding
treatments differed somewhat among phases. Four or five feeding treat-
ments were included in each phase (Table 1). Phase I included 10 steers
in each of five feeding treatments: (1 ) forage only; (2) supplemental grain
on forage; (3) 63 days feedlot; (4) 78 days feedlot, and (5) 108 days
feedlot. Phase II included both steers and heifers. Sixteen steers were
assigned to each of four feeding treatments in Phase II: (1) forage only;
(2) supplemental grain on forage; (3) 70 days feedlot, and (4) 140 days
feedlot. Nine heifers were also assigned to each of treatments 1-3 in
Phase II. Phase III included 14 steers in each of four feeding treatments:
(1 ) forage only; (2) supplemental grain on forage; (3) 70 days feedlot, and
(4) 60 days supplemental grain on forage followed by 70 days feedlot. In
total, 170 steers and 27 heifers were involved in the three phases. Three
feeding treatments were common to each phase: forage only, supplemen-
tal grain on forage, and approximately 70 days feedlot. ^ Data from all
treatments involving steers will be presented in this report. However,
only the three common feeding treatments will be discussed. This report
will not present or discuss data from the evaluation of the 27 heifers in
Phase U.^
Animal and Carcass Data
Procedures
Types of pastures used were common and Coastal bermudagrass in
summer and rye, ryegrass, and Louisiana S-1 white clover during winter
and spring. Fertilizer (6-24-24) was applied to pastures at the rate of 200
pounds per acre in October and May. Ammonium nitrate was applied at
the rate of 200 pounds per acre in October and May and 100 pounds in
^The 70 days feedlot grouping includes a 78 days feedlot treatment in Phase I, a 70 days
feedlot treatment in Phase II, and a 70 days feedlot treatment in Phase III.
^Heifer data are not presented in this report because heifers were included in only one
phase; therefore, no comparisons among phases are possible as were done in this report for
the steer data. DAE Research Report No. 509 (10) includes research results from the
finishing and evaluation of the 27 heifers in Phase II.
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mid-February. Forage-finished steers and steers awaiting assignment to
grain treatments were fed cottonseed meal and hay on pasture after August
until winter pasture became available or until assigned to grain treatments.
Feedlot rations in Phases I and II consisted of ground yellow corn,
cottonseed meal, and other supplements (Appendix Table 1). Rations
were fed free-choice in a self-feeder. In Phase III, a ration of whole corn
with supplement was fed free-choice in the feedlot. The ration given on
pastures was hand fed daily in all phases and consisted of ground corn and
urea.
Steers in Phases I and II were placed on final feeding treatments at
prearranged dates so that the desired average treatment weight, which
differed among treatments, would be obtained at the same time for all
treatments. Steers in Phase I came off the final feeding treatment in
February 1975 (Table 1). Phase II steers were removed from treatments in
October 1975. Phase I steers averaged 23 months of age and Phase II steers
averaged 20 months at slaughter.
In Phase III, all steers were placed on the final feeding treatment at
approximately the same date. However, in Phase III the steers were
Table 1 .—Feeding treatment, number of steers per treatment, date of slaughter, and
age at slaughter, LSU Beef Marketing Study, Phases I - III
Age at
Feeding Steers per Heifers per Date of slaughter
Phase treatment treatment treatment slaughter (months)
1 Forage 10 0 Feb 1975 23
Grain on forage^ 10 0 Feb 1975 23
63 days feedlot 10 0 Feb 1975 23
78 days feedlot 10 0 Feb 1975 23
108 days feedlot 10 0 Feb 1975 23
Subtotal 50 0
II Forage 16 9 Oct 1975 20
Grain on forage^ 16 9 Oct 1975 20
70 days feedlot 16 9 Oct 1975 20
140 days feedlot 16 0 Oct 1975 20
Subtotal 64 27
III Forage 14 0 Apr 1977 29
Grain on forage^ 14 0 Oct 1976 24
70 days feedlot 14 0 Nov 1976 25
60- 70^ 14 0 Oct 1976 24
Subtotal 56 0
Total 170 27
^ While slaughtered in February directly off forage, the steers had received ^ 2%of body weight of grain
per day for 188 days during the previous summer and fall.
^1% of body weight of grain per day on forage.
^60 days of 1% grain on forage followed by 70 days feedlot.
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removed at a uniform average weight of 1 ,050 pounds from October 1976
to April 1977. The latter procedure resulted in less differences among
feeding treatments, but time on test ranged from 287 to 465 days. Phase III
steers also differed in age when removed from test, ranging from 24 to 29
months.
All steers were slaughtered at the same federally inspected meat packing
plant. In Phases I and II, steers from each treatment were slaughtered over a
4-week period to permit marketing of much of the carcass as fresh retail
cuts through a cooperating retail food chain. In each phase, standard
carcass information was obtained after a 72-hour chill and portions of the
blade chuck, short loin, and top round were transported to LSU for
subsequent testing.
Warner- Bratzler Shear, color, and pH values were determined on the
longissimus (loin) muscle from the 11th and 12th rib samples of all
carcasses.
Live Animal Performance
Grazing and grain-feeding data by treatment and phase are shown in
Table 2. Gains by steers in Phase I were greater than anticipated. Some of
the gains could have been due to compensatory gain, since the steers had
been fed cottonseed meal and hay before being placed on ryegrass and they
were grazed for only a short time (70 days). However, daily gains for the
forage-finished steers in Phases II and III were low. In Phase II, the steers
were grazed for 160 days on summer pastures after being on ryegrass.
Switching from a higher quality to a lower quality forage had a depressing
effect on gains. These cattle were slaughtered in October after the
bermudagrass pasture had declined in quality. In Phase III, forage gains
were less than expected because a dry fall and colder than normal winter
resulted in a short ryegrass season for 1976-77.
Even though the grain-on-forage treatments are grouped together, the
treatment was somewhat different in each phase. During Phase I the
steers were not fed grain while grazing ryegrass; however, these steers
had received a daily ration of grain equal to one-half percent of their body
weight for 188 days during the previous summer and fall (a total of 751
pounds of grain per head). Phase II steers were fed daily 1 percent of
body weight of grain for 120 days while grazing bermudagrass pastures.
Phase III steers received the same percentage of grain for 284 days, so
they consumed more than twice as much grain as did the Phase II steers
(2,200 pounds per steer). Daily gains for the steers from the three phases
were similar (approximately 1 .75 pounds) even though the grain-on-
forage treatment was not the same for each phase.
The feedlot treatment of approximately 70 days was about the same for
all three phases, except: (1) Phase I steers were fed for 78 days; (2)
placement weights of the steers differed among phases, and (3) Phase III
10
T
Sa1-o
:
^
M
—0)<D
00toD)0)
_QO-D0)ucoEi_o(DQ.
C
N
J)_Q
C
^
O
O
5
i3
O
55
O
^
D
c
c
O
<
»
<
«
X
1-
O
Oi
Q
9-
.
E
i
-
B
0)0}"
o
D
£
^
c
O
c
C
O
?
io
<i>
Z
1^
I
I
C
N
O
J
^
o
r
v
o
o
00
00
n
C
N
10CN
o
o
10
o
<5
•
-
^
o
o
10
n
o
>
o
—
00^CN00
000oo
—
C
O
C
O
K
C
N
C
O
C
O
C
N
—
o
C
N
C
N
C
N
—
-
—
^
r
v
C
N
—
C
O
10
O
00
o
000(N
-
"
t
000
I
V
c
^
U
-)
^
C
O
000
C
N
C
>
o
^
C
N
O
O
t
v
in
T
t
o
o
I
V
r
o
C
N
10
o
00
o
10
N
.
C
O
C
N
in
o
00
>
o
in
C
N
•
—
—
I
V
I
V
o
C
N
o
o
C
S
-
O
-
"
t
10
00
O
C
N
C
N
0>
O
—
I
V
o
I
V
00
C
O
I
V
o
10
00
O
O
00
0>
O
-
—
10
U
-)
r
v
00
00
o
o
O
C
N
I
V
00
I
V
>
v
>
^
O
D
D
"
D
"
D
"
D
o
o
o
o
-
D
r
v
9)_
o
3o
•
-
o
O
J
o
>
-
^
-1
^
c
o
^
o
f
D)
D
I
V
_
c
^
>
^
$
!2
^
-
D
O
dJ
E
^
C
N
<
u
E
o
>
^
^
-
^
-
D
0)
^
o
5!
E
c
'
t
t)
r
i
E
^
0}
9)
~
a
11
steers received a whole-com-with-supplement ration while a ground-corn
ration was fed in Phases I and II. Steers in Phase I were placed on feed at
808 pounds, Phase II steers at 772 pounds, and Phase III steers at 870
pounds. Average daily gains for feedlot periods alone were 3.75, 2.71,
and 2.65 pounds per day for Phases I through III, respectively (Table 2).
Phase I steers experienced compensatory gain, which explains their aver-
age daily gain of 3.75 pounds. However, steers in Phases II and III gained
more than 2.6 pounds per day. Feed efficiencies (pounds of feed per
pound of gain) for the 70-day feedlot periods were 6.8, 9.8, and 7.5 for
Phases I through III, respectively. Phase II steers had the poorest feed
efficiency of the three groups, perhaps because they were in feedlot
during hot weather.
While steers in Phases I and II were removed from treatment at the
same time, there were big differences in final weights, especially in Phase
II. Forage-finished steers in Phase II weighed 108 pounds less than the
average of groups given grain in that phase. In Phase III, each treatment
group was removed when the steers averaged 1 ,050 pounds. As expected,
forage steers required the most time to reach final weight. The forage
steers took an additional 160 days to reach 1,050 pounds, as compared
with the average of the grain-fed groups. Steers receiving grain at a daily
rate of 1 percent of body weight for 60 days, followed by 70 days in
feedlot, reached final weight first, consuming 476 pounds less feed per
head than steers receiving 1 percent grain for 284 days. The 70-day
feedlot steers required the least amount of grain, but took about a month
longer on test than did steers receiving 60 days of 1 percent grain on
forage followed by 70 davs in feedlot.
Shrinkage and Dressing Percentage
Normal marketing procedure used in each phase was to weigh the cattle
off test on a Thursday morning, transport them from the station to the
slaughter plant (a distance of 190 miles) during the day, provide access to
water overnight, and weigh them the next morning before slaughter.
Average treatment weights at the station and at the slaughter plant are
shown in Table 3. Weight loss during hauling and holding at the packing
plant is commonly termed shrinkage and is expressed as a percentage of
original weight. Average shrinkage was 7.5 percent. In Phases II and III,
forage-finished steers lost the greatest percentage of liveweight and cattle
fed grain for longer periods lost the least. However, in Phase I, shrinkage
was as great for grain-finished steers as for those finished on forages or with
grain on forages.
Dressing percentages were low for all steers, whether finished on grain
or not. As expected, underfinished forage steers in Phase II had the lowest
dressing percentage. The remainder of the steers had similar dressing
percentages.
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Carcass Characteristics
Selected carcass characteristics for the treatments in the three phases are
shown in Table 3. Average fat thickness varied from . 13 to .49 inch, with
none of the treatment groups being excessively fat. Steers fed for 70 days
produced carcasses with uniform, very desirable fat thickness, with aver-
age external fat ranging from .33 to .41 inch.
Average ribeye size ranged from 9.8 to 11.7 square inches. All treatment
groups except forage steers in Phase III had average or above average
ribeye areas on the basis of square inches of ribeye per 100 pounds of hot
carcass weight.
All groups had desirable cutability; yield grades varied from 1 .9 to 3.2.
As expected, forage-finished steers had the lowest yield grades (best
cutability). Yield grades increased (cutability decreased) as the amount of
grain consumed increased. Steers finished with 70 days in feedlot had very
uniform cutability, with yield grades of 2.5, 2.7, and 3.0 for Phases I
through III, respectively.
Average carcass quality grades for each treatment group are listed in
Table 3. The forage treatment had the lowest quality grades, and quality
grades improved as additional grain was consumed. Even in Phase III,
when all steers were slaughtered at similar weights, forage-finished steers
had lower quality grades than steers in the grain treatments. However, they
also had less fat than the grain-finished steers.
The distribution of quality grades for each treatment is shown in Table 4.
It was difficult to produce Choice grade beef on forages. Only five of the 40
forage-finished steers (12.5 percent) graded Choice. Similar percentages
of steers graded Good from the forage and grain-on-forage treatments (42.5
percent vs. 47.5 percent). However, grain-on-forage treatments produced
20 percent more Choice and 25 percent less Standard carcasses than the
forage treatments. The 70-day feedlot treatments produced the largest
percentage of Choice carcasses (57.5 percent), but still had 17.5 percent
Standard carcasses. However, six of the Standard carcasses were obtained
in Phase II when the average final station weight was 962 pounds. Grades
of steers in Phase III that were grazed with supplemental grain and then
finished in feedlot were similar to those of the 70-day feedlot group for that
phase.
Marbling trends were the same as those for quality grades (Table 5).
Forage-finished steers produced the least marbling, 70-day feedlot steers
produced the most, and grain-on-forage steers were intermediate.
Laboratory Analyses
Warner-Bratzler Shear values indicated feeding treatment had no influ-
ence on tenderness of the longissimus (loin) muscle. Results were consis-
tent for all three phases. Even trimmer Phase II forage-finished steers were
14
Table 4.—Quality grade distribution by feeding treatment, LSU Beef Marketing Study,
Phases I - III
Grades^
Treatment Low High Avg. Low High Avg. Low High Avg.
and phase Prime Choice Choice Choice Good Good Good Standard Standard
Forage
1 3 2 1 3 1
II
1
1 O 6 4
III 1 4 2 3 2 2
Groin on forage
1 3 1 2 2 2
II 1 2 2 5 5 1
III 3 4 4 1 2
Feedlot
1
63 days 1 2 1 2 4
78 days 1 3 3 3
108 days 1 7 2
II
70 days 5 4 1 5 1
140 days 2 2 5 2 5
III
70 days 1 5 4 2 1 1
60-702 2 1 6 1 1 2 1
^Number of carcasses in each 1/3 of quality grade.
^60 days of 1% grain on forage followed by 70 days feedlot.
not significantly tougher, which indicated the carcasses had not undergone
cold shortening.^
Both forage and grain-on-forage steers had external fat that was more
yellow in color than that of the 70-day feedlot steers (Table 5). The
additional grain consumed by grain-on-forage steers had no influence on
fat color. The forage steers also had a darker colored lean, as measured by
visual color score or by the Hunter color difference meter. However, the
darker color was not due to a higher pH except in Phase II. There were a
few carcasses in the Phase II forage-finished group that could be temied
"dark cutters." This may have resulted in the higher pH for this group as
compared with other treatments. The pH values were not higher for the
forage-finished steers in either Phases I or III, although they had darker
lean. Some of the color differences may have been due to less marbling in
the forage-finished steers. The grain-on-forage treatments produced mus-
cle color scores similar to those produced by the 70-day feedlot treat-
ments, as determined by the Hunter color difference meter. Steers
finished with 60 days grain on forage followed by 70 days in feedlot
^Carcasses with less insulation (less fat) undergo a more rapid chill, causing muscles to
concract more during rigor mortis, which results in tougher lean tissue.
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Table 5.—Muscle quality components by feeding treatment, LSU Beef Marketing
Study, Phases I - III
Warner- Color Color Hunter
1 1 1 1 1 1^1 1
1
Bratzler of of color Muscle
and phase morbling^ onear TaT lean score pn
Forage
1 5.8 19.4 3.7 3.4 45.8 5.56
II 4.3 21.4 1.8 3.3 45.1 5.84
Mi 8.3 18.8 2.8 3.0 41.1 5.51
Grain on forage
1 6.3 19.9 3.2 3.0 45.7 5.53
II 5.4 22.7 2.4 2.4 42.2 5.64
III 10.0 19.3 2.7 2.6 39.4 5.49
reedlot
1
OJ days /.J 1 .0 Z. / 40. U 0. ou
78 days 7.3 19.4 1.1 2.5 44.7 5.50
108 days
II
7.5 18.8 1.3 2.7 44.5 5.51
70 days 7.6 22.5 1.7 2.4 42.3 5.64
140 days 9.0 23.0 1.4 2.1 40.6 5.64
III
70 days 1 1.0 18.5 2.3 1.9 39.3 5.49
60-70^ 11.2 19.4 2.6 1.9 39.3 5.51
^21
-point scale, 4-6 = trace, 7-9 = slight, 10-12 = small.
^Pounds required to shear a 1-inch core of cooked muscle tissue.
^1-6 scale, 1 = white, 2 = tinge of yellow, 3 = slightly yellow.
^1-7 scale, 2 = cherry red, 3 — slightly dark red.
^Hunter color difference score, AE = V(AL)2 +(Aa)2 + (Ab)^.
*^60 days of 1 % grain on forage followed by 70 days feedlot.
(Phase III) had about the same values for muscle quality components as
the 70-day feedlot steers.
Retail Sales
Procedures
The marketplace provides the supreme test of consumer acceptability of
any product. Initial and repeat sales are the key to success in the retail
market. While sales of a given product under test conditions do not
guarantee that a viable market exists for that product, they may suggest that
a market exists or could be developed.
Steaks and roasts from steers in Phases I and II were test marketed in
supermarkets alongside USDA Choice beef. A major food chain agreed to
market the LSU beef in three Baton Rouge stores. Store personnel cut the
beef into retail cuts and packaged the cuts in their normal manner. Each
package was clearly labeled as containing beef produced by LSU and was
16
LSD beef on sale in retail food store, Baton Rouge, 1975.
placed in a separate section of the fresh meat case beside USDA Choice
beef.
The LSU beef was marketed on Thursdays, Fridays, and Saturda> s for a
4-week period in each of the two phases. Purchasers did not know which
17
feeding treatment produced particular cuts. However, they did know the
beef was from forage-finished and limited-grain-finished cattle.
The LSU beef differed from the store's regular beef offerings in both
weight and grade. Therefore, price adjustments for the LSU beef were
considered necessary. In Phase I, the 70-day feedlot beef was priced at 89
percent of Choice and the other two treatments at 83 percent of Choice.
Larger discounts were selected for Phase II beef, with the 70-day feedlot
and grain-on-forage beef priced at 83 percent of Choice and the forage beef
at 75 percent of Choice (Table 6).
A postage-paid evaluation form was attached to each package of LSU
beef. Some 4,000 packages were marketed during Phase I and 3,655
packages during Phase II. Highly visible posters and LSU personnel
stationed behind the meat counter encouraged purchasers to complete and
return the forms. A total of 910 forms (23 percent) were returned from
Phase I and 653 forms (1 8 percent) were returned from Phase 11. Therefore,
1 ,563 purchasers (20.4 percent) responded to the request to evaluate LSU
beef from Phases I and 11.
Pricing Response
The evaluation form requested purchasers to indicate if they would buy
comparable cuts at the same or higher prices (Table 6). Willingness to
purchase a comparable cut at the same price, in Phase I, was expressed by
86 and 88 percent of the responding purchasers for forage-finished and
70-day feedlot beef, respectively. Seventy-eight percent of the purchasers
were willing to buy comparable cuts of grain-on-forage beef at the same
price. Approximately 84 percent of the purchasers were willing to buy
comparable cuts at equal prices for comparable treatments in Phase II.
These results indicate a high level of satisfaction with the value of the
product. Willingness to buy again at higher prices was greater in Phase I
than in Phase II, averaging, for the three treatments, nearly 28 percent for
Phase I and slightly more than 23 percent for Phase II. More than one-
fourth of the responding purchasers thus indicated they had received a
bargain when they purchased the LSU beef.
Purchaser Evaluations
Responding purchasers also "rated" their cuts on the basis of tender-
ness, flavor, juiciness, and overall acceptability (Table 7).'^ Differences in
purchaser ratings among treatments were small. Statistically significant
differences were confined to flavor and juiciness in Phase I, and to tender-
' "Ratings in Table 7 indicate the purchasers' evaluation of these four characteristics
based on an hedonic (satisfaction) scale in which 1 is the most favorable rating.
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Table 6.—Consumer response to prices, LSU Beef Marketing Study, Phases I and II
Treatment
and phase
Forage
Grain on forage
I
II
Feed lot
I
63 days
78 days
108 days
II
70 days
140 days
LSU price as
percentage of price
of Choice beef
86
75
86
83
89
89
89
83
95
Percentage of purchasers
willing to buy
comparable cuts at:
Some price
86
84
78
83
81
88
84
84
70
Higher price
31
22
27
23
20
25
22
23
16
Table 7.—Purchaser ratings of LSU beef by feeding treatment, LSU Beef Marketing
Study, Phases I and II
Rating and phase
^
Tenderness Flavor Juiciness Overall
Treatment 1 II* 1* II* 1* II 1 II
Forage 1.63 2.28 1.60 2.37 1.64 2.32 1.62 2.25
Grain on forage 1.78 2.15 1.78 2.16 1.83 2.26 1.77 2.18
Feedlot
63 days 1.71 1.65 1.74 1.71
70 days 1.95 2.13 2.08 2.01
78 days 1.66 1.58 1.66 1.60
108 days 1.66 1.61 1.60 1.65
140 days 2.23 2.27 2.33 2.30
^ Phase I, 3-point hedonic scale, 1 = highest rating; Phase II, 5-point hedonic scale, 1 = highest rating.
*Ratings significantly different among treatments at P <.05.
ness and flavor in Phase 11.^^ Purchasers gave their least favorable ratings
to beef finished with grain on forage in Phase I, and to forage-finished beef
in Phase II. Overall acceptability ratings among treatments did not differ
^
^Unless otherwise designated, the level of significance used was the .05 level. This
means the probability is less than 5 percent, or one chance in 20, that differences in
purchaser ratings among treatments could have occurred by chance. The purchaser ratings,
therefore, indicate their perception of "real" differences, presumably due to differences in
feeding treatments.
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significantly in either of the phases. "Significant differences" in ratings
indicate purchasers could distinguish differences in the beef, presumably
due to the different methods of feeding (treatments). However, the level of
acceptability of the beef is indicated in the absolute value of the rating
(number). The ratings show the purchasers found very little difference
between any of the feeding treatments (none whatsoever in overall accep-
tability). And even more important, all ratings were in the lower (favora-
ble) end of the hedonic rating scale.
The purchaser evaluations can be summed up rather simply. Responding
purchasers were able to detect some differences in the beef among feeding
treatments. Average ratings were similar among feeding treatments. While
favoring the 70-day feedlot beef, purchasers found forage-finished beef
acceptable. The significance levels for the four evaluation criteria for
treatment effects, store effects, and their interaction are shown in Appendix
Table 2.
Household Panel
Procedures
The household "consumer" panel, composed of representative beef
consumers, is another important means of evaluating the consumer's
ultimate acceptance of beef. Unlike the retail purchaser group, the house-
hold panel includes individuals (husbands and wives) who purchase and
consume only specific grades and types of beef, along with others whose
purchases are normally influenced by price and/or curiosity. Household
panels consist of untrained members who naturally reflect personal bias
and prejudice in their ratings. The household panel, however, represents
the beef-consuming public.
Household panels for each of the three phases of this study were selected
in the same manner. The Pope City Directory for Baton Rouge was used to
develop geographical clusters of households, each cluster containing ap-
proximately 150 households. Samples of 15, 27, and 17 clusters were
randomly selected to obtain panels of 150, 273, and 168 households for
Phases I, II, and III, respectively (approximately 10 households were
randomly selected from within each cluster). Each household selected
included a husband and wife who regularly consumed beef and who were
physically present during the 3-week testing period. Each homemaker
(wife) gave her age, educational attainment, and an estimate of family
income during an interview. These personal characteristics for the three
panels are summarized in Appendix Table 3.
The homemaker also indicated to the interviewer when she had last
knowingly served forage-finished beef in her home. Nearly 17 percent of
the homemakers said they had served forage-finished beef in the previous
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1 2-month period, and another 8 percent indicated it had been served in their
homes but not within a year. The remaining 75 percent indicated they had
never knowingly served forage-finished beef in their homes.
Each household in the three phases of the study received, free of charge,
two loin, two round, and two chuck steaks delivered two at a time over a
3-week period. Both members of a household during a particular delivery
received steaks from the same position on the wholesale cut, but from
different carcasses. The husband's steak was identified with a metal ring
clamped to the steak. Panel members were advised of feeding treatments
that produced particular steaks only in Phase I.
Panel members were allowed to prepare the steaks in an\ manner they
preferred, so long as the identity of the steaks was not lost. W ith the
exception of artificial tenderizers, any flavorings or sauces could be added.
Household (Consumer) Evaluations
An evaluation form was delivered with each steak and picked up a w eek
later. Panel members rated the steaks on tenderness, flavor, juiciness, and
overall acceptability (except Phase I, when juiciness was not e\aluated).
Panel member cooperation was excellent.
Acceptance ratings of the three household panels for the four character-
istics evaluated are shown in Table 8. Differences in consumer ratings
among treatments were relatively small in each phase. Significant differ-
ences in ratings among treatments were confined to tenderness in Phase I,
and to tenderness, flavor, and juiciness in Phase II. Weight differences
among treatments explain much of the discriminatory ability of the Phase II
panel. The forage-finished steers averaged 837 pounds liveweight, indicat-
ing some animals weighed less than 800 pounds. Steers from the feedlot
treatments averaged 932 pounds, indicating most animals weighed 900 or
more pounds at slaughter. When animal weight among treamients was held
constant and the animals were more mature, as occurred in Phase III. no
differences among treatments were reported by the consumer panel. The
significance levels of the treatment effects for the four criteria for the three
phases are shown in Appendix Table 4. Two important results should be
noted from acceptance ratings of the household panel. First, numerical
differences in average acceptance ratings among treatments were \ery
small (Table 8). For example, the range in overall acceptability ratings
among Phase II treatments was from 2.33 (forage finished) to 2.01 (70 days
feedlot) based upon a 7-point hedonic scale. Second, all ratings were in the
lower (acceptable) end of the rating scale.
Results from the household panel evaluations indicate that (1) panel
members were able to detect some real differences in the beef, presumably
due to differences in feeding treatments; (2) panel members generally
favored beef from steers finished with some grain: (3) panel member
21
Table 8.—Household panel ratings by feeding treatment, LSU Beef Marketing Study,
Phases I - III
Treatment
and phase
Ratings^
Tenderness Flavor Juiciness Overall
Forage
I
Grain on forage
I
II
III
Feedlot
I
63 days
78 days
108 days
70 days
140 days
3.ir
3.27^
3.23
2.89^
3.13^
3.17
3.ir
2.67^
2.6r
2.65"
2.75"
2.03
3.10"
2.94
1.94
3.11"
2.88
1.89
1.92
1.87
2.91"
2.92"
3.16"
2.95
2
2.95"
3.13
2
2
2
2.78"
2.80"
3.15
2.33
2.43
3.02
2.25
2.34
3.08
2.89
3.00
2.01
2.20
70 days
60-703
3.16
3.24
2.76
2.98
2.88
3.05
2.32
2.53
highest rating, except Phase I overall v/here 9-point hedonic scale was used.^7-point hedonic scale,
^Not evaluated.
^60 days of 1% grain on forage followed by 70 days feedlot
*Ratings significantly different at P<.05.
distinctions among feeding treatments were relatively small, and (4) panel
members found beef from forage treatments in Phases I and III (slaughter
weight 1,000 pounds or greater) quite acceptable.
Methods used by household panel members in cooking their steaks
explained some of the variation in their ratings (Table 9). Methods used by
panel members in preparing steaks included broiling, grilling, pan frying,
braising, or cooking them in liquid. Broiling was the most popular method.
Highest ratings were given to steaks cooked in liquid, and lowest ratings to
steaks grilled or pan fried. Ratings among cooking methods for Phase III
beef were significantly different, however, only for juiciness and overall
acceptability. Significant differences in ratings among cooking methods
for Phase II beef were found for flavor, juiciness , and overall acceptability
.
Influence of Socioeconomic Factors
Consumer ratings are influenced by factors other than the steak and how
it is prepared. These exogeneous factors, so called because they are apart
from the product, cannot be changed by the beef industry. These factors
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Table 9.—Household panel ratings by cooking method, LSU Beef Marketing Study,
Phase III
Cooking
method
No. of
observations Tenderness Flavor Juiciness* Overall*
Broiled 354 3.17 2.84 2.91 2.32
Grilled 223 3.53 2.94 3.1
1
2.63
Pan fried 113 3.34 3.06 3.1 2.53
Braised 240 3.04 2.88 3.07 2.32
Cooked in liquid 73 2.77 2.85 2.83 2.30
V-point hedonic scale, 1 = highest rating.
*Ratings were significantly different among cooking methods at P<.05. Flavor, juiciness, and overall
acceptability ratings were significantly different among cooking methods in Phose II. Information on cooking
methods was not determined in Phase I
.
can lead to higher or lower ratings, depending upon how they affect the
consumer-product relationship. Consumer panel members differed by age,
educational level, family income, race, and previous experience with
forage-finished beef. Knowledge of the influence of these factors on panel
member ratings is useful in analyzing potential markets and the need for
promotion and/or product modification in particular markets.
Phase III household consumer panel ratings for tenderness, tlavor,
juiciness, and overall acceptability, categorized by the homemaker's age,
level of education, family income, race, and previous experience with
forage-finished beef in the home, are shown in Table 10. Ratings differed
significantly among homemakers of different ages for the four palatability
traits evaluated. Younger homemakers (less than 40 years of age) and
homemakers within the 50-59 year age range gave the most unfavorable
ratings, while those aged 60 years or older were most pleased with the
steaks as they had prepared them.
Ratings also differed significantly by level of education. Homemakers
with an elementary level education gave the highest ratings, while
homemakers with college training gave the least favorable ratings. These
results suggest that homemakers with more formal education tend to be
more discriminatory and critical.
Another factor on which ratings differed significantly was family in-
come. Members of households with annual family incomes of less than
$10,000 gave the most favorable ratings for the LSU beef. Households
earning $20,000 or more per year were generally least favorable in their
ratings. This may suggest that lower income panel members were better
acquainted than higher income members with the beef the) were asked to
evaluate.
Phase III consumer panel results differed somewhat from those of the
previous two phases in that ratings differed significantly for age, educa-
tion, and income. Household panel ratings in Phases I and II did not differ
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Table 10.—Household panel ratings by homemakers' age, homemakers' level of
education, family income, race, and experience with forage-finished beef, LSU Beef
Marketing Study, Phase III
Factor observations Tenderness Flavor Juiciness Overall
Homemakers' age*
Less than 30 220 3.53 2.92 3.28 2.50
30-39 304 3.28 3.13 3.03 2.77
40-49 198 2.92 2.80 2.76 2.11
50-59 190 3.33 2.94 3.14 2.40
60-65 46 2.56 2.35 2.69 1.54
More than 65 50 2.50 2.02 2.44 1.24
Homemakers' education*
Elementary 110 2.65 2.43 2.38 1.81
High school 306 3.33 2.84 2.98 2.36
College 464 3.34 2.98 3.17 2.60
Other^ 128 2.87 3.08 3.00 2.34
Family income*
Less than $10,000 150 2.87 2.47 2.20 1.82
$10,000-$ 19,999 342 3.07 2.81 2.98 2.35
$20,000-$29,999 308 3.44 3.09 3.38 2.60
$30,000-$50,000 174 3.36 2.99 3.07 2.66
More than $50,000 34 3.09 3.29 3.32 2.50
Race*
White 756 3.40 2.98 3.20 2.58
Black 252 2.24 2.64 2.42 1.89
Forage*^
Yes 250 2.92 2.55 2.72 2.11
No 758 3.29 2.90 3.10 2.50
V-point hedonic scale, 1 = highest rating.
^Includes business school, nursing, vocational-technical school, etc.
^Forage category indicates ratings of panel members who had previously consumed forage-finished beef in
their homes (yes) and members who had not (no). This factor was determined only from the Phase III panel.
*Ratings were significantly different (P<.05) in Phase III, except tenderness ratings did not differ due to
experience with forage-finished beef. In Phase II, juiciness and overall ratings differed significantly due to
race; flavor, juiciness, and overall ratings differed significantly among cooking methods; and overall ratings
differed significantly among income levels. In Phase I , tenderness and overall ratings differed significantly due
to race.
significantly for these three factors, with the exception of Phase II when
overall acceptability ratings differed significantly among income levels.
-
This could be partially explained by the smaller number of categories used
for income in Phase I and age of homemaker in Phase II (see Appendix
Table 3).
Phase III panel ratings differed significantly on the basis of race for the
four palatability traits measured (Table 10). White panel members were
considerably less favorable than black panel members in rating the LSU
beef. These findings agree, in general, with those of the household panels
in the two previous phases.
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During the initial interview to select Phase III panel members, each
homemaker indicated whether or not she had, with certain knowledge,
prepared and served forage- finished beef in her home. The average ratings
of panel members who had previously consumed forage-finished beef and
those who had not are given in Table 10. Panel members with previous
experience with forage-finished beef gave significantly higher ratings to
the LSU beef for all traits except tenderness. Palatability characteristics of
beef finished with less grain than is normally consumed by animals attain-
ing Choice grade apparently met the needs of this group of consumers.
It is important to note that, within these five socioeconomic factors,
differences in average ratings were numerically small. And in e\ery case,
the average ratings were in the favorable end of the 7-point scale.
Household panel ratings by sex of panel member and by USD.A qualit\
grade of the beef are given in Table 1 1 . No significant differences were
found among ratings for either of these two factors. Each of the ratings was
in the favorable end of the rating scale. Even though the beef differed in
quality grade from Standard to Prime, the household panel in Phase 111 was
unable to detect "real" differences due to quality grade in the steaks they
evaluated.
Jcble 1 1.—Household panel ratings by sex and quality grade, LSU Beef Marketing
Study, Phase III
Ratings^
No. of —
Factor observations Tenderness Flavor Juiciness Overall
Sex
Male 504 3.20 2.92 3.05 2.42
Female 504 3.20 2.87 2.96 2.40
Quality grade
3.09 2.44Standard 89 3.13 2.98
Good 647 3.25 2.89 3.02 2.42
Choice 253 3.17 2.88 2.96 2.39
Prime 18 2.55 2.94 2.83 2.11
7-point hedonic scale, 1 = highest rating.
Household Pricing Response
Each steak evaluation form provided to household panel members indi-
cated the average regular retail price in Baton Rouge supermarkets at that
time for USDA^ChoIce beef of the same cut that panel members received.
These prices were $2.99, $1 .99, and 99 cents per pound for loin, round,
and chuck steaks, respectively (Table 12). As indicated previously, steaks
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Table 1 2.—Household panel pricing response by type of steak, LSU Beef Marketing
Study, Phase IIM
Type of steak
Item Loin D 1Kound v-huck
Dollars
Avg. retail price
(USDA Choice)^ 2.99 1.99 0.99
Avg. panel suggested price^ 2.34 1.67 1.02
Treatment
Forage 2.37 1.58 0.98
Grain on forage 2.42 1.65 1.00
70 days feedlot 2.26 1.75 1.06
60-70^ 2.30 1.69 1.03
ixoce
White 2.32 1.62 0.96
Black 2.38 1.81 1. 18
Cooking method
Broiled 2.32 1.71 1 .09
oriiiea 1 . ou n OAu. yo
Pan fried 2.22 1.80 1.03
Braised 2.55 1.62 0.98
Cooked in liquid 2.24 1.64 1.06
Quality grade'^
Standard 2.27 1 .54 0.88
yjooa z. J4 1 .UU
Choice 2.35 1.78 1 .04
rime 2.22 2.40 0.97
income^
Less than $10,000 2.48 1.82 1 .25
$10, 000- $19, 999 2.37 1.72 0.98
$20,000-$29,999 2.20 1.55 0.97
$30,000-$50,000 2.42 1.66 0.96
More than $50,000 2. 18 1.55 1.15
Education^
Elementary 2.60 1.89 1.33
High school 2.35 1.68 1.00
College 2.27 1.66 0.98
Other' 2.30 1.49 0.93
^Consumer panel members in Phase I were not asked any questions concerning prices. Phase II members
were requested to indicate whether they would or would not purchase steaks they had evaluated at "normal
supermarket prices."
^These prices were obtained from a major food chain in the Baton Rouge area.
•^Average prices panel members were willing to pay for each cut based on suggested retail price for
Choice beef and their evaluation of the LSU steaks.
'^60 days of 1% grain on forage followed by 70 days feedlot.
^Prices were significantly different (P<.05) between races for round and chuck steaks.
"^Prices were significantly different (P<.05) among quality grades for round steaks.
^Prices were significantly different (P<.05) among income levels for round and chuck steaks.
^Prices were significantly different (P<.05) among education levels for round and chuck steaks.
'"Other" includes business school, nursing, vocational-technical school, etc.
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were provided free to panel members. However, panel members were
requested to "write-in" the values of the steaks based upon "suggested"*
retail prices and their own evaluation of the steaks. Consumer '*u rite-in*'
prices were expected to be less than the suggested retail prices, and they
were, except for chuck steaks. Panel members valued loin steaks at S2.34
per pound, round steaks at $1 .67 per pound, and chuck steaks at S 1 .02 per
pound.
Household consumer "write-in" prices by feeding treatment are shoun
in Table 12. While there were absolute differences in " "urite-in" " prices
for each of the three cuts among treatments, these differences were not
statistically significant. Panel member prices for indi\ idual cuts differed
widely among individual carcasses, which may ha\e i)hscured some of
the treatment effect. These results indicate that even though the liouse-
hold panel may have picked up some differences in xalue among treat-
ments, these differences were so small that the\ could ha\e been due to
chance. Essentially, the household panel could not distinguish an\ '"real"
differences in value among forage treatments and grain treatments.
"Write-in" prices by black panel members and white panel members
differed significantly for round steaks and chuck steaks. Bktck panel
members consistently placed a higher value than while panel nienihers on
both round and chuck steaks.
Consumer suggested prices were expected to dit ter sjgnit icaiul\ annMig
cooking methods. However, they did not (Table 12).
Quality grade is usually considered a highl\ e\planator\ t actor in beef
pricing. A premium price is consistently demanded for the higher grades.
While panel suggested prices tended to rise with qualit\ grade, ditterences
in prices among grades were significant onl\ for round steaks.
Income and education significantK influenced household panel "write-
in" prices for round and chuck steaks. "Write-in" prices tended to de-
crease as income and level of education increased. The more affluent and
more educated members were less inclined to pa\ regular su[XMniarket
prices for the LSll beef than were the less affluent and less educated panel
members.
Laboratory Taste Panel
Procedures
Meat from each phase of the study was evaluated b\ a trained laboratory
taste panel. The panels were selected from a group of LSU emplo\ ees and
graduate students on the basis of tasting abilities. .After selection, members
completed a training course in which cuts of different qualit\ and taste w ere
evaluated. During training, members scored samples indi\ iduall\ . then
compared and reconciled ratings. When it became e\ ident that the panel
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members had developed a common basis for rating samples and were
uniformly using the rating scales, testing began. Six members constituted a
panel, except for Phase III when a five-member panel was used.
The organoleptic qualities rated were tenderness, flavor, juiciness, and
overall acceptability. The scoring system was a 7-point hedonic scale with
a lower numerical rating representing a more desirable score.
Cuts selected for evaluation in Phases I and II were loin steaks, rib
roasts, and round steaks. In Phase III, only loin steaks were evaluated.
Therefore, this report only presents data pertaining to loin steaks. ^'^ Care
was taken to obtain steaks from the same location on each carcass, with the
ninth and tenth loin steaks from the anterior end of the loin being selected
for evaluation in Phases I and II. Steaks from both the right and left loin
were used in Phase III (the first and third loin steak from the anterior end of
the right loin and the second and fourth steaks from the anterior end of the
left loin). In Phases I and II, the steaks were cut from wholesale loins that
had been frozen earlier. In Phase III, loin steaks were evaluated fresh and
after freezer storage for 70 days and 208 days.
In preparation for cooking, the steaks were thawed at refrigerator tem-
perature (3-4°C) for 24 hours and then brought to room temperature (26°C).
In Phases I and II, the steaks were broiled on one side for about 1 2 minutes
to an internal temperature of 40-45°C, turned, and broiled on the other side
for about 10 minutes to an internal temperature of 70°C. Oven racks were
adjusted so that the tops of the steaks were approximately 6 inches from the
heating element. For Phase III, the steaks were baked without turning in a
conventional kitchen-type oven that had been preheated to 175°C. The
internal temperature of each steak was continually monitored by a Hon-
eywell multipoint potentiometer, and steaks were removed from the oven
at an internal temperature of 70°C. After removal from the oven, all fat was
trimmed and the steak was cut in such a manner that panel members
received their portion from the same position each day. Panel members
were served apple slices and water between samples.
Results
Results of laboratory taste panel evaluations of loin steaks from Phase I
are shown in Table 13. Treatment differences were significant for tender-
ness, flavor, and overall acceptability. Apparently, differences among
these three characteristics were due to the grain-on-forage treatment being
significantly less tender, flavorful, and less acceptable. A comparison of
the forage-only treatment vs. the feedlot treatments showed no significant
'^Data and discussion of laboratory taste panel evaluations of roasts and round steaks are
included in DAE Research Reports Nos. 503 and 509 (9, 10).
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differences. The tenderness score for the forage-onl) trealnienl uas 2.9S,
while the average score for the three feedlot treatments uas 3.02. .Although
juiciness was not significantly affected b\ treatment, the grain-on-torage
treatment received a less desirable mean juiciness score than the other
treatments.
Results of taste panel evaluations of loin steaks from Phase 11 are shown
in Table 14. Tenderness was not significant!) aftcctcd h\ feeding treat-
ment. A significant effect of treatment on flaxor. |liiciiicss. and oxcrall
acceptability was evident, and orthogonal compcU isons sliou cd this differ-
ence to be between the forage-only treatment and the iwo tccdlot treat-
ments. The forage-only feeding treatment produced hcct that tlic lahi)rator>
taste panel found to be less tlavortul. less )liic>. ctnd lower in o\erall
acceptability than beef from the two feedlot treatments.
Results from Phase 11! and an anal\ scs of \ aruuicc of the data are show n
in Tables 15 and 1 6, respectiv el> . Due tt) the piH)longed lengtli ot the torage
finishing treatment in this phase, some [xmel memheis were unalMe [o
Table 13.—Laboratory taste panel mean organoleptic scores by feeding treatment,
loin steaks, LSU Beef Marketing Study, Phase I
Rating^
Treatment Tenderness* Flavor** Juiciness
Overall
acceptability*
Forage 2.98 3.08 2.55 3.05
Grain on forage 3.50 3.32 2.62 3.35
63 days feedlot 3.05 2.98 2.47 2.98
78 days feedlot 3.22 3.17 2.53 3.17
108 days feedlot 2.78 2.75 2.30 2.83
V-point hedonic scale, 1 = highest rating.
*Ratings significantly different at P^-..05.
**Ratings significantly different at P^.Ol.
Table 14.—Laboratory taste panel mean organoleptic scores by feeding treatment,
loin steaks, LSU Beef Marketing Study, Phase II
Rating^
Treatment Tenderness Flavor** Juiciness*
Overall
acceptability'
Forage 3.82 4.23 4. 17 4.36
Grain on forage 3.91 3.83 3.85 4.04
70 days feedlot 3.55 3.57 3.85 3.73
1 40 days feedlot. 3.78 3.56 3.60 3.94
^7-point hedonic scale, 1 = highest rating.
*Ratings significantly different at P^.05.
**Ratings significantly different at P-^.Ol.
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Table 15.—Laboratory taste panel organoleptic scores by feeding treatment and
length of freezer storage, loin steaks, LSD Beef Marketing Study, Phase III
Rating^
Feeding Overall
treatment Storage^ Tenderness Flavor Juiciness acceptability
Forage Fresh z . oo 9 AO 9 77 z . oo
Short freeze 3.37 3.06 2.77 3.29
Long freeze 3.29 3.81 3.52 3.76
Mean 3.08 3.01 2.94 3.22
Grain on
forage Frockrresn 9 AH 1. (T^o . uo 9 17 2 71
Short freeze 2.89 2.54 1.69 2.82
Long freeze 3.43 2.44 2.97 3.1
1
Mean 2.90 2.67 2.34 2.88
/ w uays
feedlot Fresh 3.63 3.14 3.66 3.46
Short freeze 2.61 2.00 2.68 2.42
Long freeze 2.69 2.69 J.J/ z.oU
Mean 3.00 2.63 J.zo z.y 1
60- 70^ Fresh 4.46 3.79 3.46 4.1 1
Short freeze 3.26 2.91 2.74 3.14
Long freeze 4.51 3.54 4.00 4.20
Mean 4.08 3.41 3.40 3.82
^7-point hedonic scale, 1 = highest rating.
^Short freeze = 70 days storage,- long f reeze — 208 days storage
360 days of 1 % grain on forage followed by 70 days feedlot.
Table 16.—Laboratory taste panel analyses of variance. LSU Beef Marketing Study,
Phase III
Trait
Overall
Source D.F. Tenderness Flavor Juiciness acceptability
Treatment 3 * * ** **
Freezing 2 * * * * **
Treatment-freeze 6 * * * * *
Error 322
*Significantly different at P<.05.
**Significantly different at P<.01.
participate in evaluations near the end of the experiment. Therefore, data
from only half the steers in each treatment are presented in Phase III (7
instead of 14).
Both feeding treatment and freezing had a highly significant (P<.01)i
effect on all organoleptic qualities evaluated. Also, a significant interac-
tion between treatment and freezing was observed for all organoleptic
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qualities. When compared with fresh beef, freezing and storage of beef
from forage-fed animals resulted in less desirable ratings for all attributes
evaluated. However, freezing and storage of beef from 70-day feedlot
animals resulted in more desirable organoleptic scores for all variables
evaluated. The other two feeding treatments responded somewhat errati-
cally to freezing. In some instances ratings were more desirable, and in
other instances they were less desirable.
Although many of the laboratory panel ratings Jittered signiticanlly
among feeding treatments, most treatmenls rccci\cd rainigs thai were
higher than the middle of the scale used. This indicates thai no teeding
treatment or storage interval yielded beet tlial uas raicd as iiiulcsirahlc.
Economic Feasibility
Most cattlemen are businessmen. Thcx cxpccl lo earn a {^lot ii troni their
cattle operations. Programs that promise tiighcsi net returns in good times
and minimum losses in poor times are. tlieretore. ot interest to them.
Feeding programs used in this siud\ were designed to leJiiee total teed
costs by substituting forages for the iiu)ie e\pensi\e teed grams. I ntonu-
nately, the price depressing oversuppl\ ot Ix-et iliioughom tlie period ot the
study created a loss minimization situaiK)n tioin Pli.ise I ttiroiigh Ptiase 111
.
Records maintained during the stud\ were used Jeselop costs o\
producing the slaughter steers - from conception tlirougli tmislnng (C\)l.
1, Table 17).''^ Costs per pound of torage-produced carcasses were 66
cents, SO cents, and 92 cents for Phases 1, II. and 111. respect i\el\ . Higher
costs in the latter two phases resulted lioni less ta\orahle rates ot gam,
higher fertilizer costs, and, for Phase 111. the hea\ \ slaughter weight.
Costs of producing grain-on-tbrage carcasses were 69 cents. S.> cents,
and 89 cents per pound for Phases 1. 11. and 111, respecti\ el\ . Higher
grain-on-forage treatment costs in Phases 11 and 111 resulted troni [nHner
gains, increased grain ration costs, and higher torage [Moduction costs.
Costs of producing beef from the 70-day teedlol treatment were "6 cents.
84 cents, and 81 cents per pound for Phases 1. 11. and 111. respecti\el\
.
Costs were higher in Phase II due to a large increase in grain prices,
which had dropped somewhat prior to Phase HI. The fourth treatment in
Phase III (60 days of 1 percent grain on forage, then 70 da\s feedlot) had
production costs of 85 cents per pound.
Some beef from all phases was sold on a graded carcass basis. This
method of marketing, based on "b ellow Sheet" pricing, is eommonl\
termed on-the-rail selling. Graded carcass prices (Col. 2. Fable 17) did
not cover costs of producing the steers in an\ of the treatments or phases.
'''Detailed l^udgets are available \von\ the authors. Costs ot" iiiarketini: . eiistoiii slaiiizhter.
and inanaueiuent were exeluded.
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Table 17.—Economicfeasibility of treatments, LSU Beef Marketing Study, Phases I -III
Graded
<wOSt/lD. carcass Ketail L-ost/lb. L.ost/lb. Composite retail
Treatment carcass^ price/lb. ^ cutout"^ cutout retaiM price/lb. ^
and phase \^)
Forage
1 .66 .54 71.2 .93 1.16 1.21
II .80 .65 72.4 1.10 1.37 1.30
III .92 .58 — — —
Grain on forage
1 .69 .54 70.4 .98 1.22 1.21
II .83 .70 70.4 1.18 1 .47 1 .45
III .89 .61
Feedlot
1
63 days .76 .55 71.0 1.07 1.34 1.24
78 days .76 .55 70.0 1.08 1.35 1.24
108 days .84 .54 70.6 1.19 1.49 1.24
II
70 days .84 .74 69.2 1.21 1.51 1.45
140 days .89 .75 68.5 1.30 1.62 1.55
III
70 days .81 .61
60-706 .85 .61
^Detailed cost budgets are available from the authors. Excludes marketing, custom slaughter, and
managerial charges.
^Based upon graded carcass prices quoted in the "Yellow Sheet."
^Cutability is based upon estimated USDA Yield Grade.
*A 25% markup was added to cutout cost to cover retail expense.
^Average retail price for all beef sold at retail from the beef carcass.
^^60 days of 1% grain on forage followed by 70 days feedlot.
Losses per pound ranged from 12 to 34 cents for the forage treatment,
from 13 to 28 cents for the grain-on-forage treatment, and from 10 to 20
cents for the 70-day feedlot treatment. The fourth treatment in Phase III
lost 24 cents per pound. The forage treatments, particularly, were
penalized by this method of pricing due to their lower quality grades.
As mentioned previously, the LSU beef was test marketed in retail
supermarkets during Phases I and 11. This method of marketing, not
available to most producers, probably maximized returns for the product.
It did, however, eliminate any bias in the product's price that could have
been introduced by intermediaries in the marketing system.
Costs of the LSU beef at the retail level were estimated by adjusting
carcass costs for retail cutability and adding a retail markup. Cutability
estimates for the five USDA Yield Grades reported by the USDA Meat
Animal Research Center at Clay Center, Nebraska (8) were used to
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convert carcass costs to costs per pound of retail beef (Cols. 3 and 4,
Table 17). Then, to determine the cost per pound of retail cuts (Col. 5,
Table 17), a 25 percent retail markup was added. Retail cut prices for
Phases I and II, respectively, were $1.16 and SI .37 for forage beef; SI .22
and $1.47 for beef from grain on forage, and SI. 35 and $1.51 for the
70-day feedlot beef. The USDA estimated price for Choice retail beef
(13) was $1.29 per pound in February 1975 and SI. 52 per pound in
October 1975 (Phase II).
Actual retail prices charged for the steaks and roasts, along u ith the
store's regular retail price for other cuts marketed from the carcasses
(primarily ground beef and stew meat), were used to develop composite
retail prices for each treatment in Phases I and II (Col. 6, Table 17). These
prices, which may have been below the market clearing price, did not cover
the combined costs of producing and retailing the LSU beef for any
treatment except the forage treatment in Phase I.
Limitations
A number of points should be kept in mind in interpreting the findings
from this three-phase study:
1 . The test animais were produced and finished on one of the branch
locations of the Louisiana Agricultural Experiment Station. Breeding,
management practices, labor availability, forage quality, and livestock
equipment at these branch stations differ considerably from that of the
typical beef operation. This has considerable meaning to commercial beef
producers. The combination of high-quality animals and high-quality pas-
tures produced the highly rated beef in this study. Lower quality animals
and/or pastures would not be likely to produce beef with such high accepta-
bility.
2. The Phase III consumer panel evaluated beef that had been vacuum
packaged, frozen, and stored for periods ranging from 6 weeks to 9
months. Acceptance (ratings) may have been influenced by length of
storage to a different degree for specific animals and/or treatments.
3 . The reputation of the cooperating food retailer and of LSU ma\ have
introduced some bias into the retail ratings. This bias could not be meas-
ured and/or removed. Household (consumer) panel members may have
given more favorable ratings in an attempt to compensate for the absence of
charges for the meat. There is no reason to expect that these biases
materially influenced ratings on other than an absolute basis, however.
4. The Phase III laboratory panel met over a period exceeding 15
months for training and evaluation. The panel also evaluated fresh, short
frozen, and long frozen samples on an alternating basis. Some of the
variations in panel ratings could be explained by these factors.
5. The consumer panel was composed of representative Baton Rouge
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residents. Their evaluations should be representative of a large proportion
of the population. However, tastes and preferences for the beef evaluated in
this study may differ for some consumers in other areas of the state or
nation.
6. The option of marketing beef cattle on other than a liveweight basis
may not be available to all producers. Returns to marketing forage-finished
and limited-grain-finished cattle for slaughter may be unfavorable for
producers with markets limited to live sales.
7. Consumer tastes and preferences for beef are subject to change over
time. Purchasers and their consumption are influenced by the availability
and price of beef and other competing meats.
8. The attitudes held by a limited number of marketmen toward the
marketability of forage-finished and limited-grain-finished beef are un-
favorable. Opportunities for marketing beef at retail, as was done in this
study, will be limited when these individuals constitute the market. How-
ever, results of this study suggest that a different viewpoint is in order.
9. The extension of beef production into the stocker and finishings
levels usually demands facilities, finances, and management skills not
required at the cow-calf level.
10. While some of the differences in household and laboratory panel
ratings among phases within feeding treatments could have been due to
differences in the panels and their training, these differences could not be
measured and/or removed.
Summary
A three-phase, cooperative research project was begun in late 1974 in an
attempt to determine the marketability and consumer acceptability of beef
from cattle finished on forage alone or with limited grain, and the economic
feasibility of producing this type of beef.
Phase I of the project included five feeding treatments, each including 10
steers: forage, one-half percent grain on forage, 63 days feedlot, 78 days
feedlot, and 108 days feedlot. Four treatments were evaluated in Phase II:
forage, 1 percent grain on forage, 70 days feedlot, and 140 days feedlot (the
latter included 16 steers only, the other three treatments included 16 steers
and nine heifers each). Phase III had four treatments including 14 steers
each: forage, 1 percent grain on forage, 70 days feedlot, and 60 days grain
on forage followed by 70 days feedlot.'^ In total, 170 steers and 27 heifers
were produced, slaughtered, and evaluated in the course of this study. The
animals were of excellent breeding and were finished on high-quality
forages and/or grain rations. Phase I steers were slaughtered in February
1975, and Phase II steers and heifers in October 1975. Phase III steers were
'^The forage, grain-on-forage, and 78-day feedlot treatments in Phase I, the forage,
grain-on-forage, and 70-day feedlot treatment steers in Phase II, and the four treatments in
Phase III are discussed in both the body and summary of this report.
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slaughtered when the average liveweight in each treatment was 1 ,050
pounds (actual slaughter ranged from October 1976 to April 1977).
Live Animal and Carcass Characteristics
Treatments involving grain achieved the highest average dail\ gains.
Gains on forage with supplemental grain averaged about 1 .8 pounds per
day, compared with 2.7 pounds per day on full feed in feedlot (Phase 111).
Slaughter in October for Phase II resulted in unfavorable gains on forage
and reduced feed efficiency in the feedlot.
Shrinkages from the West Louisiana Experiment Station to the slaugh-
ter plant, approximately 190 miles, were 8.1, 7.4, and 6.8 percent,
respectively, for the forage, grain-on-forage, and 70-day feedlot treat-
ments. Dressing percentages averaged around 55 percent, u ith the forage
treatment having a somewhat lower dressing percentage than the other
treatments. Average fat thickness did not exceed one-halt inch for any
treatment, with the smallest measurements being contributed b\ pasture
treatments and the largest by treatments involving the largest total grain
consumption. Ribeye areas ranged from 9.8 to 1 1.7 square inches, with
Phase I treatments having the largest areas.
Yield grades ranged from 1.9 to 3.2, indicating all treatments had
desirable cutability. Yield grade increased (cutabilit\ decreased) as the
amount of grain consumed increased. Quality grade also responded posi-
tively to grain consumption. The 70-day feedlot treatment consistently
produced the largest number of Choice carcasses, and the forage treatments
the least. Marbling scores were consistent with the quality grade findings.
Warner-Bratzler Shear scores did not differ significantl\ among feeding
treatments in any phase. The forage and grain-on-forage treatments pro-
duced carcasses with more yellow colored fat than did the 70-day feedlot
treatment.
Consumer Acceptance
Consumer acceptability of the LSU beef was evaluated by (1 ) a '*pur-
chaser" panel composed of customers who had purchased steaks and
roasts from a cooperating retail food chain, (2) a household panel that
received steaks free of charge, and, (3) a laborator>' "taste" panel that
had been trained to evaluate beef. The "purchaser" panel included 910
purchasers in Phase I and 653 in Phase II. The household panel included
150 households in Phase I, 291 in Phase II, and 168 in Phase III fora total
of 609 households (1 ,218 individuals) for the three phases. The laborat-
ory panel was composed of five persons in Phases I and III and six
persons in Phase II.
Purchaser Panel. — The cooperating food chain processed much
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of the carcasses in Phases I and II and offered steaks and roasts for sale
in three Baton Rouge stores. Purchasers indicated whether they would or
would not make repeat purchases at the same or higher prices. While
slight differences existed among feeding treatments, approximately 87
and 83 percent of the purchasers were willing to make repeat purchases at
the same price for beef in Phases I and II, respectively. A smaller percen-
tage of purchasers were willing to purchase again at higher prices (28
percent in Phase I and 23 percent in Phase II). Purchasers were highly
satisfied with the value received, and many purchasers considered the
beef underpriced.
Tenderness, flavor, juiciness, and overall acceptability were evaluated
by the responding purchasers. Differences in numerical ratings among
treatments were small in all phases. Average ratings were all within the
favorable range of the evaluation scale. Significant differences among
treatments for overall acceptability were not found in either phase. Pur-
chasers, therefore, found beef from steers finished on forages, forages
with grain, or 70 days in feedlot almost equally acceptable. This suggests
an inability of purchasers to discriminate among the feeding treatments,
little real differences in beef from the three feeding treatments, or some
combination of these.
Household Panel.
— Individual household (consumer) panels selected
from within the City of Baton Rouge evaluated steaks from all animals in
each phase. Each household (husband and wife) received, free of charge,
two loin, two chuck, and two round steaks. Household panel members
rated the steaks on the basis of tenderness, flavor, juiciness, and overall
acceptability. Significant differences in ratings among treatments were
found for tenderness in Phase I, and for tenderness, flavor, and juiciness in
Phase II. The household panel detected real differences among the feeding
treatments in the beef from the first two phases. No significant differences
in ratings were found in Phase III, when the animals in each treatment
weighed approximately the same at slaughter. The absolute value of the
average hedonic ratings for all feeding treatments were numerically close
for all phases,. In every case the hedonic ratings for all treatments were in
the favorable end of the scale. Thus, the household panel found forage-
finished beef to be acceptable.
Method of steak preparation by the household panel had little influence
on ratings. Steaks cooked in liquid received the most favorable ratings, and
grilled and pan fried steaks the least favorable. However, ratings were
significantly different among cooking methods only for juiciness and
overall acceptability. All of the ratings were in the favorable end of the
hedonic scale for all cooking methods.
Some of the differences in household panel ratings in Phase III could
be explained by age, education, and family income of the households
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The younger members were the most critical, and the eldest the least
critical. The panel members who were more highly educated and had
higher incomes were more critical in their ratings. These same
socioeconomic factors were not as explanatory of differences in ratings in
Phases I and 11.
. u. i
White household panel members gave lower ratings than black mem-
bers. Previous experience in preparing and consuming forage-finished beef
in the home also led to improved ratings for all treatments.
Household panel members 'Walued'' (priced) the steaks based upon
local supermarket prices for USDA Choice in comparable cuts (given on
the evaluation form) and their own evaluations of the steaks. USDA Choice
beef prices given to the panel were $2.99, SI .99, and 99 cents per pound
for loin, round, and chuck steaks, respectively. Average prices suggested
by panel members for the loin, round, and chuck steaks were S2 .34, $ 1 .67,
and $1 .02 per pound, respectively. These prices did not differ significantly
among feeding treatments. In other words, household panel members
found steaks from forage-finished and grain-on-forage steers equal in
dollar value to the same cuts from steers finished for 70 da\s in teedlot.
Panel "suggested'' prices did not differ among methixls of preparation.
However, black panel members valued round and chuck steaks higher than
white panel members. Prices of round steak were positivel\ associated with
quality grade, whereas loin and chuck steak prices were unresponsive to
quality grade.
Education and income significantly influenced pricing by the panel.
Household panel ''suggested" prices dropped among panel members with
higher incomes and more education. Interpretation of these pricing re-
sponses should be done with caution, however, as the suggested prices
represent "intentions" and not "actual purchases."
Laboratory Taste Panel. — Trained laborator> taste panels were used
to evaluate the organoleptic quality of beef from the various feeding
treatments. Samples were rated for tenderness, flavor, juiciness, and
overall acceptability.
Findiiigs of the laboratory panel varied somewhat in different phases,
but certain trends in the data are evident. When the animals were finished to
a final weight of 1 ,000 to 1 ,050 pounds (Phases 1 and 111), beef from steers
finished on forage was rated at least equal in qualit\ to beef from animals
finished under feedlot conditions. Panel members rated samples higher
than the middle of the scale and found all samples acceptable. In Phase 11.
when the forage-finished animals were significantly lighter than the grain-
fed animals, some differences were observed and the grain-finished ani-
mals received more favorable scores. Although statistically significant, the
differences observed were numerically small and mean scores for most ot
the treatments were higher than the middle of the scale, indicating good
palatability and organoleptic quality.
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Feasibility of Treatments
Experiment station records were used to develop estimated costs of
producing the slaughter steers, from conception through finishing. Forage
and grain-on-forage treatment costs rose from Phase I through Phase III.
|
Costs of producing the forage-fmished carcasses were 66 cents, 80 cents,
and 92 cents per pound for Phases I through III, respectively. Costs of
producing the grain-on-forage carcasses were 3 cents per pound higher than
on forages alone. The 70-day feedlot treatment produced carcasses
budgeted at 76 cents, 84 cents, and 8 1 cents per pound for Phases I through
III, respectively. The combination of 60 days grain on pasture and 70 days
in feedlot produced costs of 85 cents per pound in Phase III. In all cases,
costs of marketing, slaughter, and management were not included.
Graded carcass prices, based on "Yellow Sheet" prices, did not cover
estimated costs of production for any treatment. Differences between
graded carcass prices and estimated costs of production ranged from -10
cents to -34 cents per pound.
Costs per pound of retail beef were estimated by adjusting the estimated
production costs to account for differences in retail yield and adding a 25
percent retail markup. Estimated costs per pound of retail cuts, determined
in this manner, were $1.16 and $1 .37 for forage-produced beef in Phases I
and II, respectively. Phase I and Phase II costs for grain-on-forage beef
were $1 .22 and $1 .47, respectively, and costs for 70-day feedlot beef were
$1.35 and $1.51, respectively. The beef was marketed in three retail
supermarkets at prices that did not cover these costs, except for the
forage-produced beef in Phase I. This was not unexpected, given the level
of beef prices that existed during the study.
Conclusions and Implications
Some of the more meaningful conclusions and/or implications that can
be drawn from the results of this study include:
1
. Feeding programs that call for a shift from a grain-on-forage ration
to forage alone prior to slaughter fail to maximize benefits from the grain
consumed. Desirable carcass characteristics and organoleptic quality are
not maximized when grain is fed during an intermediate period in the
animal's development cycle instead of during the finishing period prior to
slaughter.
2. The 70-day feedlot finishing period was superior to the grain-on-
forage program in that less total grain was consumed, carcass character-
istics were equal or superior to those obtained with grain on forage , and less
total labor was required.
3. Only minor differences in yellow fat color separated the forage-
finished and grain-on-forage-finished carcasses. Complete removal from
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forages is required to eliminate yellow pigment from the fat.
4. This study found no evidence of discrimination by consumers
against forage-finished cattle on the basis of a darker lean and more yellow
fat. This should be of interest to marketmen.
5. Costs of producing consumer-acceptable beef on forages alone are
not necessarily lower than costs of producing beef with grain. Producers
finishing cattle for slaughter on forages should shift to a grain-tlnishing
treatment whenever forage deterioration and/or declining grain prices
make the shift economically beneficial.
6. LSU beef was marketed during a period of depressed beef prices.
Therefore, there was less incentive for retail customers to seek out bargain
priced beef of unknown quality than there would have been if beef prices
had been higher. Nevertheless, the LSU beef sold readil>
,
indicating
customers were impressed with the beef as well as the prices.
7. Purchasers of the LSU beef were unable to consistent!} distinguish
differences due to feeding treatments. Numerical differences in average
ratings among feeding treatments were small. Beef finished on forages,
with grain on forages, and with 70 days in feedlot all received favorable
ratings from purchasers.
8. Household panels were able to distinguished some differences in the
LSU beef due to feeding treatment. However, average ratings by house-
hold panels were numerically close for all treatments. Average ratings b\
feeding treatment for tenderness, flavor, juiciness, and overall acceptabil-
ity were favorable. Household panel members indicated by their ratings
that beef from forage-finished and grain-on-forage-finished steers com-
pared favorably with beef from steers finished for 70 days in feedlot.
9. Socioeconomic data (age, education, and income) on prospective
consumers should be seriously considered in evaluating the potential mar-
ket for forage-finished beef in any locality.
10. Household panel ratings of the LSU beef for tenderness, juiciness,
flavor, and overall acceptability did not differ significantly by estimated
quality grade. Household panel "write-in" prices for the beef the\ had
consumed did not differ significantly by estimated quality grade, except for
round steaks. These results indicate that quality grade should not be an
important factor in pricing forage-finished and limited-grain-finished beef.
IL Trained laboratory taste panels were able to distinguish some real
differences in organoleptic quality of beef from different feeding treat-
ments. Panel members gave higher numerical ratings to beef finished in the
feedlot. However, with the exception of Phase II, average ratings for
tenderness, flavor, juiciness, and overall acceptability were all in the
favorable end of the rating scale for the forage-finished beef.
12. None of the means of evaluation used in this study was able to
effectively distinguish between forage-finished beef and beef finished with
limited grain when carcass weights exceeded 500 pounds. Therefore,
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forage-finished beef should be marketed at carcass weights greater than
500 pounds.
13. The high acceptability ratings given the 70-day feedlot beef by all
means of evaluation indicate beef does not have to be finished for lengthy
periods in feedlots to be fully acceptable to most beef consumers.
14. Results from retail sales, household panels, and laboratory panels
suggest that a retail market exists for forage-finished beef. Capture and
expansion of this market will require the complete support of all elements
of the beef marketing system.
Very little beef possessing the characteristics of the beef evaluated in this
study is available in retail food stores. Many chain supermarkets sold heavy
calf or baby beef alongside USDA Choice beef during the liquidation phase
of the recent production cycle. This beef was marketed at substantial price
discounts from Choice grade beef. Animals producing this beef were fed
grain for short periods and slaughtered at liveweights of 700 pounds or less
.
Therefore, the beef came from younger and lighter animals than those
producing the beef evaluated in this study. Many supermarket chains
handled heavy calf only because it was more readily available than heavy,
feedlot-finished beef.
It is generally recognized that many retailers, wholesalers, and meat
packers are biased against beef from cattle not finished in feedlot. This bias
may result from a preconceived notion of a positive relationship between
length of feedlot finishing and the quality attributes tested in this study.
However, this notion may be in error, at least with respect to many
potential consumers. Acceptability ratings given the mature, heavy
forage-finished and limited-grain-finished beef evaluated by consumers in
this study justify a re-evaluation by the beef industry of the market for this
type beef. Consumers cannot purchase or evaluate products that are not
available in the food stores they normally patronize.
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Appendix
Appendix Table 1 .—Grain ration composition,^ LSU Beef Marketing Study, Phases I -
II
Ingredient Pounds/ton
Ground yellow corn 1,340
Cottonseed hulls 300
Cottonseed meal 200
Urea 20
Calcium carbonate 20
Salt 20
Molasses 1 00
Total 2,000
^Grain-on-forage steers received a ration composed of 1 ,970 pounds of ground yellow corn and 30
pounds of urea.
Appendix Table 2.—Analysis of variance of treatment and store effects and their
interactions, retail purchasers, LSU Beef Marketing Study, Phases I - II
Level of significance
Tenderness Flavor Juiciness Overall
Phase Phase Phase Phase Phase Phase Phase Phase
Source D,F. 1 II 1 II 1 II 1 II
Treatment —
^
.292 .032 .038 .033 .017 .075 .084 .146
Store 2 .537 .033 .614 .131 .206 .169 .619 .033
Treatment-
store — .518 .501 .144 .649 .065 .589 .132
.718
^ Degrees of freedom were 4 (Treatment) and 8 (Treatment-store) for Phase I, and 3 (Treatment) and 6
(Treatment-store) for Phase II.
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Appendix Table 3.—Selected characteristics of household consumer panels, LSU Beef
Marketing Study, Phases I - III
Age of homemaker Education of homemaker Annual family income
Years % Level % Dollars %
Phase 1
Less than 30 28.7 Elementary —
^
Less than 5,000 5.3
30-39 20.7 High school 52.7 5,000-9,999 18.7
40-49 25.3 College 33.3 10,000-20,000 60.7
50-59 19.3 College grads 14.0 More than 20,000 15.3
60-65 6.0
More than 65 1
Phase II
Less than 30 26.0 Elementary 0.7 Less than 10,000 21.2
30-39 22.7 High school 48.4 10,000-19,999 49.8
40-49 19.8 College 24.5 20,000-29,999 21.3
50-59 20.9 College grad 26.4 30,000-50,000 6.6
More than 60 10.6
Phase III
More than 50,000 1.1
Less than 30 22.0 Elementary 10.7 Less than 10,000 15.5
30-39 29.2 High school 31.0 10,000-19,999 35.0
40-49 20.8 College^ 45.8 20,000-29,999 29.2
50-59 19.0 Other^ 12.5 30,000-50,000 17.3
60-65 4.2 More than 50,000 3.0
More than 65 4.8
^Households were considered ineligible for participation if the homemaker was more than 65 years old
or had less than 8 years of formal education.
^Includes college graduates.
^Includes business school, nursing, vocational-technical school, etc.
Appendix Table 4.—Analysis of variance of treatment effects within phases, house-
hold panel, LSU Beef Marketing Study, Phases I - III
Phase D.F.
Level of signifi 03 nee
Tenderness Flavor Juiciness Overall
4 .014 .777 1 .802
II 3 .001 .027 .015- .082
III 3 .936 .185 .321 .392
Not evaluated.
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